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A B S T R A C T
Purpose: To investigate the prevalence of epilepsy in schoolchildren aged 7–17 in the province of Kayseri
together with the accompanying risk factors.
Methods: Ten thousand individuals selected using the ‘‘stratiﬁed cluster sampling method’’ from a total
population of 259,428 students within the borders of Kayseri city center constituted the study sample. A
questionnaire was prepared in line with the epidemiological studies protocol recommended by the
International Epilepsy Union Epidemiology and Prognosis Committee in 1993. Data were analyzed on
IBM SPSS Statistics 20. Signiﬁcance was set at p < 0.05.
Results: Of the 15,000 questionnaires distributed, 72% (n = 10,742) were returned fully completed.
Eighty-three students had been or were still being monitored with a diagnosis of epilepsy. The raw
prevalence of epilepsy was 6/1000 in females, 9/1000 in males and 8/1000 in both groups together.
Prevalence of active epilepsy was 4/1000 in females, 7/1000 in males and 6/1000 in both groups together.
Premature birth increased the risk of epilepsy 2.6 times, and average and poor family income levels
increased the risk of epilepsy 3.3 and 1.6 times, respectively. A history of febrile convulsion increased the
risk of epilepsy 15.1 times.
Conclusion: The prevalence of epilepsy in the 7–17 age group in Kayseri is closer to that in developed
rather than developing countries. We conclude that the risk factors for epilepsy, and particularly febrile
convulsion, and the true prevalence rates need to be determined through studies involving wide
socioeconomic strata.
 2014 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
Contents lists available at ScienceDirect
Seizure
jou r nal h o mep age: w ww.els evier . co m/lo c ate /ys eiz1. Introduction
Epilepsy is the most common chronic, recurrent neurological
disease in childhood, and is a major public health problem.1,2 In
order to develop the best approaches to epilepsy treatment, assess
the effectiveness of therapeutic strategies and, more important, to
determine techniques for preventing the development of epilepsy,
valid and reliable information is needed concerning the prevalence
of the disease, and its natural course and causes. Such information
can be elicited from epidemiological studies.2–4
Since obtaining information about the prevalence of any disease
is much easier and less costly than information about incidence,
there have been several studies on the prevalence of epilepsy in
different communities.5–7 The prevalence of epilepsy in studies to* Corresponding author. Tel.: +90 352 2076666; fax: +90 352 4375825.
E-mail address: huseyinper@yahoo.com (H. Per).
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1059-1311/ 2014 British Epilepsy Association. Published by Elsevier Ltd. All rights redate exhibits a wide variation ranging between 2.8 and 44/1000.1–
21 The prevalence of a disease expresses chronicity, severity and
cure rates more than it does frequency.2 The determination of
prevalence values and epilepsy-related risk factors makes a
particular contribution to public health planning.8
The purpose of this study was to determine the prevalence of
epilepsy among children of school age, 7–17, in the city center of
Kayseri, to assess the risk factors in cases diagnosed with epilepsy
and, from the data obtained, to contribute to approaches to the
monitoring and treatment of epilepsy.
2. Materials and methods
Kayseri stands in the Middle Kızılırmak area of Turkey, where
the southern part of central Anatolia approaches the Toros
mountains, between 378 45 min and 388 18 min north and 348
56 min and 368 58 min east. The provincial surface area is
17,109 km2. According to the address-based population recordserved.
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2009, 1,027,279 in the city (85%) and 178,593 in outlying towns
and villages (15%).
According to Turkish Statistical Institute (TSI) regional indica-
tors for 2009, there were 13,151 teachers in 1133 educational
institutions in the province serving 273,990 students. Of these,
259,428 were receiving primary or middle (high school) education,
184,281 (71%) at primary schools and 75,147 (29%) at middle/high
schools.22
This study was performed in the 2010–2011 academic and
teaching year in order to determine the prevalence of epilepsy in
children of primary and middle education (high school) age.
2.1. Determination of sample size
The cross-sectional study population consisted of 259,428
students attending 725 schools, primary, high and equivalent,
within the borders of the Kayseri Metropolitan Municipality. A
sample size of 10,000 was determined with a 95% conﬁdence
interval at a power of 80%. In calculating the sample size the
prevalence of epilepsy in school age children was taken as 1% (0.5–
1.5%). The stratiﬁed cluster sampling method was used.
2.2. Selection of individuals
Bearing in mind the return levels of approximately 75–80% in
previous prevalence studies, we decided to distribute 15,000
questionnaires. Students aged under 7 or over 17 were excluded
from the study and were not given copies of the questionnaire.
Primary schools (71% of the population, sample size 10,655
students) and high schools (29% of the population, sample size
4345 students) were grouped separately to determine their
respective weights within the population, and these weights were
then represented proportionally. Schools were stratiﬁed according
to socioeconomic level, 20% high, 60% moderate and 20% low, on
the basis of National Education Directorate Statistical Ofﬁce
Kayseri Education Directorate Statistical Branch ﬁgures. Each
school was regarded as a cluster within these strata. Seven schools
(clusters) out of 145 schools with low socioeconomic status, 21
schools out of 435 schools with moderate socioeconomic status
and 7 schools out of 145 with high socioeconomic status were
determined using simple random sampling. Schools in each set
were numbered on the basis of alphabetic order, and schools were
selected on a random basis with the help of a computer program.
Three thousand students with high socioeconomic status, 9000
with moderate status and 3000 with low status were selected at
random from the classes of the 35 schools in such a way as to
produce an equal male to female ratio for a total study population
of 15,000. The return rate from these schools was 2245 (75%)
individuals with low socioeconomic status, 6264 (70%) with
moderate status and 2233 (74%) with high status, a total of 10,742.
2.3. Study protocol
Following receipt of written approval from the Provincial
National Education Directorate, counseling services and class
teachers from the schools determined, as well as parents at parents’
meetings in schools with low economic status, were informed about
the reasons for the questionnaire and given brief details about
epilepsy by two experienced pediatric neurology physicians.
Written informed consent forms were received from parents.
Prevalence study criteria for developing countries drawn up
by the World Health Organization (WHO) and a questionnaire
consisting of 40 questions prepared in line with the Epidemio-
logical Studies Guideline recommended by the ‘‘International
League Against Epilepsy (ILAE) – Commission of Epidemiologyand Prognosis (CEP) – 1993’’ were distributed to determine the
prevalence of the disease. Completed by students’ parents, the
questionnaires were collected within 5 days by ofﬁcials
appointed by school principals and guidance services. From
the 15,000 questionnaires distributed, a total of 4258 individuals,
unwilling to participate or not returning the forms, were
excluded from the study. The study group thus consisted of a
total of 10,742 children.
‘‘Having experienced epilepsy’’ represented the dependent
variable of the research. Families’ socioeconomic status, parents’
demographic characteristics, a family history of epilepsy and a
family history of febrile convulsion represented the independent
variables. We planned to establish families’ economic status by
dividing them into ﬁve consecutive groups of gross minimum wage
strata according to the Turkish Statistical Institute (TSI) ‘‘minimum
living index’’ and then to examine the correlation between
economic status and epilepsy. Two questions associated with that
aim appeared in the questionnaire. The ﬁrst inquired into the
family’s monthly income and the second into how the family
evaluated its income level.
The ﬁrst 22 questions concerned the subjects’ sociodemo-
graphic characteristics. The remaining 18 questions were drawn
up in line with the Epidemiological Studies Guidelines recom-
mended by ILAE–CEP–1993.
Families were asked about ‘‘states accompanied or not
accompanied by lack of consciousness, appearing with contrac-
tions in the arms and legs, lip-licking or looking at one ﬁxed point
or fainting’’ in children.
In the second phase of the study, 107 children (43 female, 64
male) reported as having experienced epilepsy on the basis of the
questionnaire results were re-evaluated by examining school
counseling records or speaking to families by telephone. In order to
conﬁrm reports of epilepsy during the telephone survey, we
investigated whether the subject had been or was still being
monitored by a health institution with a diagnosis of epilepsy.
Patients diagnosed with epilepsy by any health institution and
agreeing to attend were invited for departmental check-up in the
third phase. Of the 24 children (9 female, 15 male) excluded, 3
were unwilling to participate in the study, 4 had single seizure, 2
were followed up as syncope, 1 was followed up as sleepwalking
and 14 had undetected epileptic seizures or paroxysmal disorder.
The study continued with the remaining 83 children with epilepsy
(34 female, 49 male).
Seizure semiology, drugs used for treatment, risk factors,
physical examination, mental functions, electroencephalography
(EEG) and cranial imaging [computed brain tomography (CBT) and/
or cranial magnetic resonance imaging (cMRI)] ﬁndings were re-
assessed on an ‘‘epilepsy assessment form,’’ and seizures were
classiﬁed on the basis of ILAE 1989. In order to determine age-
adjusted prevalence, the Kayseri province 7–17 population was
calculated using TSI regional data for 2009, and a ﬁgure of 238,171
individuals was determined.
2.4. Diagnosis of epilepsy and deﬁnitions used
Epilepsy was deﬁned as two or more unprovoked seizures.
More than one seizure in one day was evaluated as a single seizure.
Status epilepticus was evaluated as a single seizure. Febrile
convulsions, provoked convulsions and neonatal seizures were
excluded from this deﬁnition.
Active epilepsy was used for cases experiencing at least one
seizure in the previous 5 years, irrespective of whether treatment
was received or not.
Epilepsy in remission or inactive epilepsy was used for cases
with no seizures for the previous 5 years, with or without receipt of
treatment.
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seizure in the previous 6 months despite use of two or more
antiepileptic drugs.
Febrile convulsion (FC) is deﬁned by the ILAE as convulsion seen
during a febrile disease in children with no history of afebrile
convulsion and with no infection involving the central nervous
system between the ages of 3 months and 5 years or with no
determined cause (electrolyte imbalance, metabolic disorder,
intoxication and trauma).
Simple FC was used to describe febrile convulsions with no focal
feature in which only one seizure was observed in a 24-h period
and lasting less than 15 min.
Complex FC was used to describe febrile convulsions lasting
longer than 15 mins, recurring within 24 h and with focal features.
2.5. Assessment of mental functions
The Wechsler Intelligence Scale for Children (WISC–R),
Stanford–Binet and SD Porteus intelligence scales were used in
the assessment of patients’ mental functions. These scales were
applied to individuals in the 7–17 age group. Priority was attached
to positive general emotional state and desire to participate,
preconditions in all intelligence scales. During test administration,
patients capable of communicating with the administrator, who
had completed ﬁne motor development, with ﬂuent language skills
and eager to undergo the tests were administered either the WISC–
R or Stanford–Binet tests. Patients with communication problems
with the test administrator or retarded linguistic development but
still eager to sit the tests were administered the SD Porteus
intelligence test.
2.6. Statistical analysis
Data were analyzed on the IBM SPSS Statistics 20 program.
Descriptive statistics were expressed as number (no.), percentage
(%) and mean  standard deviation (X¯  sd). Normal distribution of
numerical variables was investigated using the Shapiro–Wilk test. The
two group independent samples t test was used in two-group
comparisons. Categoric variables were analyzed using the chi square
test. Binary logistic regression analysis with Wald backward elimina-
tion was used to determine risk factors. Signiﬁcance was set at p < 0.05.
Levels of signiﬁcance were derived as for two-tailed tests.
3. Results
Fifteen thousand questionnaires were distributed and 10,742
complete responses were received, a return rate of 72%. Dropout
analysis on the basis of age, sex and schools revealed no signiﬁcant
difference for these variables.Table 1
Results of patient assessments and telephone interviews with families of students re
convulsion.
Questionnaire results Results of telephone i
Epilepsy Epilepsy
(Yes)
(107 cases)
Followed up with dia
Assessment and/or pa
Single seizure 
Followed up as synco
Followed up as sleepw
Undetected epileptic 
Epilepsy (no) 
Total 
Febrile convulsion (FC) FC
Yes
(868 cases)
FC was found to spen
FC was not detected, 
Meningitis was found
FC (no) 
Total 3.1. General demographic ﬁndings
A total of 10,742 individuals, 5312 (49%) male and 5430 (51%)
female, with a mean age of 12.01  3.16 years, replied to the
questionnaires. There was no signiﬁcant difference between the
number of females and males participating (p = 0.112). A total of 7790
(72%) questionnaires were received from primary schools and 2952
(28%) from high schools.
In terms of socioeconomic status, 21% of the cases had high
status, 58% moderate and 21% poor. In terms of parental
consanguinity, a 3rd degree relationship was determined in 12%,
4th degree in 3% and other degrees in 1%. In terms of education
levels, 34% of fathers and 52% of mothers were primary school
graduates.
3.2. Epilepsy
Results of telephone interviews with the families of students
reported as having experienced epilepsy seizure and/or febrile
convulsion and of patient assessments are given in Table 1.
3.3. Epilepsy prevalence ﬁndings
Eighty-three children (49 male, 34 female) were diagnosed with
epilepsy and 10,659 children (5263 male, 5396 female) with no
epilepsy. There was no signiﬁcant difference between males and
females in terms of epilepsy (p = 0.098). The male:female ratio of
subjects diagnosed with epilepsy was 1.4. Mean age of subjects
diagnosed with epilepsy was 11.94  2.99 years.
Following telephone interviews and patient examinations, the
prevalence of epileptic seizure was determined as 6/1000 in females
and 9/1000 in males, with a total prevalence of 8/1000. Median age
at ﬁrst epileptic seizure was 72.00 (1.00–192.00) months, and mean
duration of monitoring was 60.00 (12.00–180.00) months.
Cases were divided into 3 groups in order to calculate age-
adjusted prevalence of epilepsy, given in Table 2.
Prevalence of active epilepsy was 4/1000 in females, 7/1000 in
males and 6/1000 in both groups together. Prevalences of active,
inactive and resistant epilepsy are shown in Table 3.
3.4. General characteristics of epilepsy cases
The ﬁrst (afebrile and non-provoked) epileptic episodes of 17
(20%) children with epilepsy occurred between 1 and 3 years of
age. Fifteen (18%) children experienced ﬁrst (afebrile and non-
provoked) epileptic episodes at 7–10 years of age, 14 (17%) at
10–13 years, 12 (14%) at 5–7 years, 10 (12%) at 3–5 years of age, 8
(10%) children at 13–16 years, 6 (7%) children before the age of 1,
and 1 (1%) child at 16 years or over.ported in the questionnaire as having undergone epileptic seizure and/or febrile
nterviews and of patient assessments n %
gnosis of epilepsy 83 0.8
rticipation in the study did not accept 3 0.0
4 0.0
pe 2 0.0
alking 1 0.0
seizures or paroxysmal disorder 14 0.1
10,635 99.0
10,742 100
d 457 4.3
just pass febrile illness 397 3.7
 to spend 14 0.1
9874 91.9
10,742 100
Table 2
Age-adjusted prevalence of epilepsy rates.
Age groups Male Female Total p
Yes No Yes No Yes No
n % n % n % N % n % n %
7–10 age 21 1.0 2032 99.0 9 0.5 1832 99.5 30 0.8 3864 99.2 0.057
11–14 age 18 1.0 1818 99.0 16 0.8 2044 99.2 34 0.9 3862 99.1 0.495
15–17 age 10 0.7 1413 99.3 9 0.6 1520 99.4 19 0.6 2933 99.4 0.698
Total 49 0.9 5263 99.1 34 0.6 5396 99.4 83 0.8 10,659 99.2 0.098
Table 3
Active, inactive and resistant epilepsy by gender.
Male Female Total p
n % n % n %
Epilepsy (Yes) Active epilepsy 38 0.7 23 0.4 61 0.6 0.256
Inactive epilepsy 9 0.2 9 0.2 18 0.2
Resistant epilepsy 2 0.0 2 0.0 4 0.0
Total 49 0.9 34 0.6 83 0.8
Epilepsy (No) 5263 99.1 5396 99.4 10,659 99.2
Total 5312 100 5430 100 10,742 100
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cases. Eight (10%) cases experienced one recurrence of seizure, 20
(24%) experienced 2 seizures, 20 (24%) 3 seizures and 31 (37%)
cases experienced 4 or more seizures. Four (5%) subjects could not
remember the number of seizures.
Fifty-six (68%) subjects had experienced no seizures in the
previous year. Nine (11%) experienced 1 seizure, 10 (12%) had
experienced 2, 2 (2%) had experienced 3 and 6 (7%) had
experienced 4 or more seizures in the previous year.
3.5. Results of evaluation of epilepsy cases
At physical examination of epilepsy cases, 95% were normal,
while pathological ﬁndings were present in 5% (once case each (1%)
of hyperactivity, microcephaly, psychomotor retardation and
right-sided hemiparesis). There was no signiﬁcant difference
between males and females in terms of physical examination
ﬁndings (p = 0.471).
When seizure semiologies were assessed according to histories
taken from families, focal seizure was determined at a level of 18%
and generalized seizure at 77%. Epileptic seizures could not be
classiﬁed in 4 cases (5%). There was no signiﬁcant difference between
males and females in terms of seizure semiology (p = 0.792).
At analysis of EEG ﬁndings in epilepsy cases, focal anomaly was
determined at a level of 48% and generalized epileptiform anomaly
at a level of 47%. Two cases’ (2%) EEG ﬁndings could not be
classiﬁed and 2 cases’ (2%) ﬁndings were normal (Table 4). EEG
ﬁndings exhibited no signiﬁcant difference between males and
females (p = 0.168).
Normal cMRI ﬁndings were determined in 83% of epilepsy cases
(n = 69) and abnormal ﬁndings in 17% (n = 14). The most commonTable 4
EEG ﬁndings of epilepsy cases.
Male Female Total p
n % n % n %
Focal 25 51 15 44 40 49 0.168
Generalized 22 45 17 50 39 47
Unclassiﬁed 2 4 0 0 2 2
Normal 0 0.0 2 6 2 2
Total 49 100 34 100 83 100abnormal cMRI ﬁnding was periventricular leukomalacia at 4%
(n = 3). Other abnormal cMRI ﬁndings, in order, were left
hippocampal sclerosis at 2% (n = 2), cerebellar dysgenesis and
thinning in the brain stem at 2% (n = 2), encephalomalasia at 1%
(n = 1), bilateral occipital gliosis at 1% (n = 1), bilateral hippocam-
pal sclerosis at 1% (n = 1), cerebral atrophy at 1% (n = 1),
porencephalic cysts at 1% (n = 1), left occipital gliosis T 1%
(n = 1) and left parahippocampal arachnoid cyst at 1% (n = 1).
No abnormal ﬁndings suggesting metabolic disease were
determined in epilepsy patients’ metabolic test results. We learned
that one case had experienced afebrile seizures following
hypoglycemic convulsion in the neonatal period.
At analysis of epilepsy cases’ mental functions, 69% were
normal, 17% threshold, 12% had mild disorder and 2% moderate
disorder. No severe or very severe mental function disorder was
determined in any case.
Total length of treatment in epilepsy cases was 42.94  27.35
months (total length of treatment [months] X¯  sd, median [min–
max]: 42.94  27.35, 36.00 [6–144]). Polytherapy was administered
in 22.9% of cases and monotherapy in 77%. The most commonly used
antiepileptics, in order, were valproic acid (VPA) at 48%, carbamaze-
pine (CBZ) at %25, oxycarbazepine (OCZ) at 22%, levetiracetam (LEV)
at 22% and phenobarbital (PB) at 11%.
In terms of the ILAE 1989 classiﬁcation, 59% of epileptic seizures
were localization-related, 36% generalized and 5% could not be
differentiated between focal or general (Table 5). There was no
signiﬁcant difference between males and females in terms of
epilepsy types and subtypes according to the ILAE 1989
classiﬁcation (p > 0.05).
3.6. Epilepsy risk factors
Analysis of epilepsy case risk factors revealed a history of FC in
33 cases (11 [13%] simple, 22 [27%] complex), perinatal problems
(difﬁculties in birth and perinatal asphyxia) in 15 (18%), head
trauma in 4 (5%), central nervous system (CNS) developmental
anomaly in 2 (2%), cerebrovascular disease (CVD) in 2 (2%) and a
history of hypoglycemia in the neonatal period in 1 (1%). There was
no history of brain tumor, CNS infection or intrauterine infection in
any case.
In terms of family history of epilepsy and FC, a family history of
epilepsy was determined in 27 (33%) cases and of FC in 33 (40%).
Table 5
Analysis of epilepsy cases according to the ILAE 1989 classiﬁcation.
Male Female Total p
n % n % n %
1989 ILAE classiﬁcation of epilepsies
Localization-related 31 63 18 53 49 59 0.407
Generalized seizures 15 31 15 44 30 36
Undetermined whether focal or generalized 3 6 1 3 4 5
Total 49 100 34 100 83 100
According to the 1989 ILAE classiﬁcation subtypes of epilepsy
Localization-related Benign childhood epilepsy with centrotemporal spikes 5 10 4 12 9 11 0.628
Childhood epilepsy with occipital paroxysms 1 2 1 3 2 2
Epilepsia partialis continua 1 2 0 0 1 1
Temporal, frontal, parietal, and occipital lobe epilepsy 24 50 13 38 37 46
Generalized Childhood absence epilepsy (pyknolepsy)/Juvenile
absence epilepsy
1 2 4 12 5 6
Epilepsy with grand mal (GTCS) seizures on awakening 3 6 3 9 6 7
Other generalized idiopathic epilepsies 8 16 7 20 15 18
Epilepsy with myoclonic-astatic seizures 1 2 1 3 2 2
Epilepsy with myoclonic absences 1 2 0 0 1 1
Other symptomatic generalize epilepsies 1 2 0 0 1 1
Undetermined whether
focal or generalized
Epilepsies and syndromes undetermined whether
focal of generalized
3 6 1 3 4 5
Total 49 100 34 100 83 100
Febrile convulsions were excluded from the classiﬁcation.
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in the family are shown in Table 6. There was no signiﬁcant
difference between the sexes in terms of prevalence of FC and
epilepsy in the family.
The sociodemographic characteristics of the 83 diagnosed cases
(49 male, 34 female) of epilepsy were compared with those of the
other 10,659 cases (5263 male, 5396 female) with no diagnosis of
epilepsy. Females constituted 41% of the cases with epilepsy and
males 59%, while males represented 49% of the cases without
epilepsy and females 51%. The differences were not signiﬁcant
(p = 0.098). Mean age of the patients diagnosed with epilepsy wasTable 6
Analysis of cases with epilepsy and FC in the family.
In terms of family story of epilepsy and FC 
Family story of epilepsy Yes 
No 
Distribution of families with epilepsy Mother Yes 
No 
Father Yes 
No 
Siblings Yes 
No 
Aunt and uncle Yes 
No 
Cousin or nephew Yes 
No 
Other Yes 
No 
Family story of FC Yes 
No 
Distribution of families with FC Mother Yes 
No 
Father Yes 
No 
Siblings Yes 
No 
Aunt and uncle Yes 
No 
Cousin or nephew Yes 
No 
Other Yes 
No 11.94  2.99 years, and 12.01  3.17 in the others. The differences
were not signiﬁcant (p = 0.835). Type of delivery, birth weight,
intermarriage, degree intermarriage, mother’s age, father’s age and
father’s education level were no signiﬁcant difference between
epilepsy and non-epilepsy groups, p value were 0.280, 0.189, 0.197,
0.157, 0.469, 0.448 and 0.080 respectively.
In terms of parents’ education levels, 45% of fathers and 63% of
mothers were primary school graduates. Investigation of educa-
tion levels of parents of non-epilepsy cases revealed that 34% of
fathers were primary school graduates and 51% of mothers.
Prevalence of epilepsy among subjects with literate mothers wasMale Female Total p
n % n % n %
16 33 11 32 27 32 0.977
33 67 23 68 56 68
2 4 0 0 2 2 0.233
47 96 34 100 81 98
0 0 1 3 1 1 0.227
49 100 33 97 82 98
5 10 4 12 9 11 0.822
44 90 30 88 74 89
4 8 4 12 8 10 0.363
45 92 30 88 77 90
5 10 3 9 8 10 0.661
44 90 31 91 77 90
1 2 0 0 1 1 0.402
48 98 34 100 82 99
20 41 13 38 33 40 0.813
29 59 21 62 50 60
0 0 0 0 0 0 –
49 100 34 100 83 100
0 0 0 0 0 0 –
49 100 34 100 83 100
4 8 3 9 7 8 0.915
45 92 31 91 76 92
13 26 11 32 24 29 0.565
36 74 23 68 59 71
9 18 4 12 13 16 0.416
40 82 30 88 70 84
3 6 1 3 4 5 0.506
46 94 33 97 79 95
Table 7
Logistic regression analysis results for risk factors for epilepsy.
Logistic regression analysis Odds R 95% CI
for odds
p
Birth time Other 1 – 0.003
Premature birth 2.6 1.4–4.9
Family income Good 1 – <0.001
Average 3.3 1.4–7.7
Poor 1.6 0.9–2.5
Type of
accommodation
Their own homes 1 – 0.010
Other (lodgings or
rented accommodation)
1.6 1.0–2.5
Febrile response
(FC story)
No 1 – <0.001
Yes 15.1 9.6–23.9
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graduate mothers. Prevalence of epilepsy among cases with
university graduate mothers was 3/1000. Accordingly, there was
a signiﬁcant correlation between the mother’s level of education
and epilepsy (p = 0.007).
The association between epilepsy and consanguinity was also
investigated. Parental consanguinity was determined in 15% of
non-epilepsy cases, compared to 19% in the epilepsy group.
Prevalence of epilepsy was 11/1000 in cases with consanguinity
and 8/1000 in those without. This ﬁnding constituted no
signiﬁcant difference (p = 0.197).
Analysis of the association between epilepsy and time of birth
revealed preterm birth in 6% of cases with no epilepsy, term birth
in 92% and post-term birth in 2%. The levels for the epilepsy group
were 15%, 83% and 2%, respectively. The prevalence of epilepsy was
19/1000 for preterm births, 7/1000 for term births and 12/1000 for
post-term births. These ﬁndings constituted a signiﬁcant variation
(p = 0.003).
Family economic situation was good in 8% of subjects with
epilepsy, average in 56% and poor in 36%. Family economic
situation was good in 21% of subjects with no epilepsy, average in
58% and poor in 21%. Family monthly income was 729 Turkish lira
(TL) and under in 43% of subjects with epilepsy, 730–1458 TL in
34%, 1459–2187 TL in 15%, 2189–2916 TL in 6% and 2916 TL and
over in 2%. Family monthly income was 729 TL and under in 28% of
subjects with no epilepsy, 730–1458 TL in 41%, 1459–2187 TL in
17%, 2189–2916 TL in 7% and 2916 TL and over in 7%. Family
monthly income (p = 0.045) and family income status (p < 0.001)
were signiﬁcantly different between epilepsy and non-epilepsy
cases. Prevalence of epilepsy was 13/1000 in those with poor
economic situations, compared to 7/1000 and 3/1000, respectively,
in those with good and average economic situations.
Analysis of the association between epilepsy and type of
accommodation revealed 63% of cases with no epilepsy living in
their own homes, 3% living in lodgings and 34% in rented
accommodation. The levels for the epilepsy group were 48%, 6%
and 46%, respectively. Type of accommodation constituted
signiﬁcant variation between the groups (p = 0.010). Prevalence
of epilepsy was 6/1000 among subjects living in their own homes,
16/1000 for those in lodgings and 10/1000 for those in rented
accommodation. Individuals with epilepsy had higher levels of
living in rented accommodation or lodgings, and this ﬁnding was
compatible with the high prevalence of epilepsy in those with poor
economic circumstances.
In terms of the association between epilepsy and FC, 4% of
subjects without epilepsy and 40% of those with epilepsy were
determined to have experienced febrile convulsion. The prevalence
of epilepsy in those with a history of FC was 72/1000, compared to
5/1000 in those without. This difference was signiﬁcant
(p < 0.001).
Logistic regression analysis was performed in order to
investigate more than one variable at the same time. Variables
determined as being associated with experiencing epilepsy at
analysis of single-variable tables (birth time, mother’s education
level, family monthly income, family income, type of accommo-
dation and febrile response) were included in the model. Following
analysis, a ﬁnal model containing four variables was obtained
(birth time, family monthly income, type of accommodation and
febrile response [FC story]). Accordingly, children living in lodgings
or rented accommodation had a 1.6-fold greater risk of experienc-
ing epilepsy than children whose families owned their own homes,
preterm children had a 2.6-fold greater risk of developing epilepsy
than other children, children of families with an average income
level had a 3.3-fold greater risk of developing epilepsy than those
with a good income level, those with a poor family income level
had a 1.6-fold greater risk of developing epilepsy than those with agood income level, and children experiencing FC had a 15.1-fold
greater risk of developing epilepsy than children without FC
(Table 7).
3.7. Prognosis
Analysis of the 83 cases diagnosed with epilepsy revealed that
88% were continuing to receive treatment and 12% were being
monitored without drugs. Since cases were assessed after the
study and no mortality was observed in any case during
monitoring, mortality rates could not be determined.
4. Discussion
The prevalence of epilepsy in developed countries is reported at
between 6 and 8/1000.1–8 Prevalence of epilepsy in developing
countries has been reported at levels 4–6 times higher.23–43
Prevalence rates of 6.8/1000 have been determined in Rochester,
MN, U.S.A, 6.2/1000 in Italy, 8/1000 in Turkey, 7.7/1000 in Iceland,
9.1/1000 in Germany, 9.7/1000 in Brazil and 5/1000 in Israel.11,24–
29 Using methods similar to those recommended by the WHO,
various prevalence studies in developing countries have reported
rates of 10.2/1000 in Tanzania, 41/1000 in Kenya, 57/1000 among
indigenous people in Panama and 8.5/1000 in Guatemala.30–33 In
this study, aggregate prevalence of epilepsy was 6/1000 in females,
9/1000 in males and 8/1000 for both groups together. When our
ﬁndings were compared with data for developed countries
investigating prevalences in the same age group, a prevalence
rate was determined close to those for Maremmani (Italy), Hauser
(USA), Baldin (Iceland), Tsuboi (Japan) and Ochoa Sangrador
(Spain) (8.2/1000, 5.7/1000, 7.7/1000, 4.3/1000 and 5.7/1000,
respectively). 26,35–38 The different results in these studies may be
due to genetic, age or geographical causes. However, while
questionnaires drawn up in this form have high sensitivity, their
speciﬁcity is low.1,2,34 Another problem encountered in studies
based on questionnaires is disease concealment. This is associated
with the persistence of various mystical beliefs about epilepsy.2,44
Due to the high proportion of young people in the Turkish
population and the high age-speciﬁc aggregate prevalence of
epilepsy in early childhood, our results are similar to the
prevalence rates reported in the literature. 34–43
The prevalence of active epilepsy in this study was 7/1000 in
males, 4/1000 in females and 6/1000 in the two combined. The
prevalence of active epilepsy was higher in males than in females.
We attributed this to subsequently emerging risk factors such as
head trauma being more common in males and to males
being exposed to greater stress in social life.2,34 The prevalence
of active epilepsy in this study was approximately 3/4 that of the
aggregate prevalence. Similarly, the prevalence of active epilepsy
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approximately 1/2–3/4 that of aggregate prevalence.1,3,14,28,34,45-64
Age adjusted prevalence of epilepsy is used for the more reliable
evaluation of study results in situations where the study
population may not adequately reﬂect the general population.
Prevalences by age group in this study were 8/1000 at 7–10 years,
9/1000 at 11–14 and 6/1000 at 15–17. Aydın et al.34 cited rates of
9.2/1000 at 7–10 years, 12.1/1000 at 11–14 and 13.4/1000 at
15–17, while Serdarog˘lu et al.25 reported 7/1000 at 7–10 years,
8/1000 at 10–13 years and 7/1000 at 13–16 years, respectively.
Gender-speciﬁc prevalence of epilepsy in this study was 6/1000
in females and 9/1000 in males. Several studies have reported a
1.4-fold greater prevalence of epilepsy in males compared to
females.38,65 Burneo et al.66 stated that separate gender pre-
valences had been reported in 16 studies, but that no signiﬁcant
difference was determined in any. On the basis of study results
from Turkey, prevalence values are generally higher in males than
in females. In addition, no signiﬁcant difference was determined
between the sexes apart from in Serdarog˘lu et al.’s 25
study.15,19,34,39–43 In this study, too, the prevalence of epilepsy
was 1.4 times greater in males than in females, and the difference
was not signiﬁcant.
Sampaio et al.28 reported 58% partial epilepsy, 30% generalized
and 8% unclassiﬁable, while focal or generalized episodes could not
be distinguished in 4%. In this study, when seizure semiologies
were evaluated according to EEG, cMRI ﬁndings and the ILAE 1989
classiﬁcation, 59% of epileptic seizures were location-based, 36%
were generalized and focal or generalized seizures could not be
distinguished in 5%.
In a study from Arabia, Al Rajeh et al.67 reported at least one
relative with epilepsy in 24% of cases of epilepsy. In this study there
was a family history of epilepsy in 27 cases (33%) and of febrile
convulsion in 33 cases (40%). The incidence of epilepsy in the
families of individuals with epilepsy is reported to be 2.5 times
higher than normal.68–71
There are studies in the literature reporting that epilepsy is
more common in societies with low socioeconomic levels. 1,34,69–75
Tellez-Zenteno et al.70 determined signiﬁcant higher prevalences
of epilepsy in families with low monthly income, low education
levels and facing the problem of unemployment in research they
conducted in Canada. In this study, in agreement with the
literature, while the prevalence of epilepsy was 13/1000 in those
with a poor economic level, the ﬁgures were 7/1000 and 3/1000 in
those with average or good economic levels, respectively.
Prevalence of epilepsy among subject with literate mothers was
19/1000, 9/1000 among those with primary school graduate
mothers and 3/1000 in those with university graduate mothers.
The chi square test revealed a signiﬁcant relationship between
maternal education level and epilepsy (p = 0.007). We attributed
this ﬁnding to epilepsy being frequently seen in the low
socioeconomic status group.
One percent of epilepsy cases in clinical series are associated
with CNS infections.56,76,77 In this study, a history of CNS
infection was not determined as etiology in any cases of
epilepsy. This ﬁnding is thought to stem from the study having
been carried out in a restricted age group, in contrast to the
literature, and these children being inadequately represented
due to their being unable to attend school because of disease-
related sequelae.
Epilepsy developing after CVD is rare in the pediatric age
group compared to adults. Seizure rates of 2–25% have been
reported in the early period in stroke patients. The level of
seizure developing in the late period is 4%. Cortical lesion is CVD
is regarded as predicting late seizures.76 In agreement with the
literature, this study identiﬁed CVD as an etiological risk factor
in 2 cases (2%).Brain tumor has been reported to be a risk factor in 4% of cases
with epilepsy.46,72,77 Brain tumors are the cause of seizure in less
than 1–2% of epileptic children. This is due to the generally
infratentorial location of pediatric tumors in children under age of
6.76 No brain tumor was determined in the epilepsy cases in this
study.
Compared with the general population, a 3.6-fold higher risk of
developing epilepsy has been reported in cases with a history of
head trauma. The level of trauma-related epilepsy among all
epileptics is 4%.1,65,72,76 In agreement with the literature, a history
of head trauma was determined in 4 cases (5%) in our study.
Studies investigating perinatal risk factors have reported high
levels of partial onset pediatric epilepsy and primary generalized
childhood epilepsy, particularly in subjects born asphyctic.
Neonatal hypoglycemia is known to be a risk factor for develop-
ment of epilepsy. Since perinatal and postnatal problems are more
frequent in individuals born prematurely, some studies have
reported a greater risk of epilepsy in these subjects compared to
term babies.1,2,76,78,79 The risk of epilepsy in affected cases is
reported at 18%.78,79 In agreement with the literature, perinatal
problems (birth difﬁculty and perinatal asphyxia) were deter-
mined in 15 cases (18%) in this study. A history of hypoglycemia in
the neonatal period was determined in 1 case (2%). The prevalence
of epilepsy in individuals with premature birth was 19/1000,
compared to 7/1000 in term births and 12/1000 in late births. This
ﬁnding was signiﬁcant (p = 0.003).
Aydın et al.34 reported a history of FC in 26% of epilepsy
patients, Cansu et al.56 in 19%, C¸alıs¸ ır et al.39 in 30% and
Hu¨seyinog˘lu et al.41 in 7%. The level was higher in our study
(40%). This may be due to methodological differences or may
reﬂect the effect on prevalence of ethnic, socioeconomic and
geographical variations. The risk of developing epilepsy after FC
has been investigated in several studies with a follow-up period of
5 years or less.25,28,31,34,39-43,51-55,76-80 While the prevalence of
epilepsy is 5/1000–8/1000 in the general population, the level in
subjects with FC ranges between 20/1000 and 70/1000 in different
studies.1,11,25,28,31,34,39-43,51-55,76-80 A level of 1–1.5% has been
reported in simple FC and of 4–15% in complex FC.72,76 Lee WL.81
reported that children with FC lasting 30 min or more had a higher
incidence of subsequent unprovoked afebrile seizure compared to
children with FC of less than 30 min. The incidences were 12.1%
and 1.4% respectively. A positive family history in terms of
epilepsy, a lengthy postictal period, FC seen before the 9th month
and presence of a previous neurological disease are risk factors for
development of epilepsy.55,71,80 A general prevalence for FC of 43/
1000 (18% complex FC, 82% simple FC) was determined in this
study. In agreement with the literature, 4% of individuals without
epilepsy and 40% of those with epilepsy had experienced FC.
Simple FC was determined in 13% of individuals with epilepsy and
complex FC in 27%. Prevalence of epilepsy in subjects with FC was
72/1000, and 5/1000 in those without. The difference was
signiﬁcant (p < 0.001). These ﬁndings may be associated with
complex FC being identiﬁed at a level almost twice as high as
simple FC in epilepsy patients.
The prevalence of mental retardation in epilepsy in the
literature is reported at 15–35%.29,73,74,76,82 In agreement with
the literature, mental functions were normal in 57 cases (69%) in
our study, borderline in 14 (17%), weak in 10 (12%) and average in 2
(2%).
The main limitation of this study is that the questionnaire
return level was only 72%. This may be attributed to the study
being planned as a survey study and to it being based on
willingness to participate. We speculate that the families with no
history of febrile convulsion or epilepsy may not have shown
sufﬁcient interest to this research. Another limitation is that no
detailed demographic and clinical data were obtained from
M. Canpolat et al. / Seizure 23 (2014) 708–716 715families if the children involved did not experience epileptic
seizure and/or febrile convulsion.
In conclusion, analysis of the study data shows that epilepsy
continues to represent a major health problem for Turkey. We
conclude that risk factors leading to epilepsy, and particularly FC,
and true prevalence rates need to be determined with studies
involving different socioeconomic strata in Turkey. Incidence and
long-term cohort studies are now needed to better determine the
etiology of epilepsy.
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